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$n$ 1 $P(x)$ $\tilde{P}(x)$





$|\delta_{i}|<\mathcal{E}_{i}$ , $i=n-1,$ $n-2,$ $\ldots,$ $0$ (2.3)
$P(.x)=0$
$\tilde{P}(x)=0$
Smith [Smi70] ( )
1 $P(x)$ $n$ 1 $n$ $z_{1},$
$\ldots,$ $z_{n}$
$P(x)=0$ $z_{i}(i=1, \ldots, n)$



































$R_{1} \leq n\cdot\frac{|P(_{Z_{1}})|+\Sigma_{j}^{n}=0^{\epsilon}j-1|Z_{1}|^{j}}{|\Pi_{j=2}^{n}(z_{1}-z_{j})|}$ . (3.2)
$\in_{j}=0$
4.
$\zeta_{1}\simeq\cdots\simeq\zeta_{m}(m\leq n)$ $P(x)$ $\zeta_{1},$
$\ldots,$
$\zeta_{m}$
$P(x)=0$ $\zeta_{1},$ $\ldots,$ $\zeta_{n}$ $z_{1},$ $\ldots,$ $z_{n}$
Smith (3.1) $\tilde{\zeta}_{1},$ $\ldots,\tilde{\zeta}_{n}$
$z_{1},$ $\ldots,$
$z_{n}$ $P(z_{i})=O(\in_{\mathrm{A}I})$








$|\Pi_{j=1}^{m}(_{Z_{1}}-\zeta j)|\approx r^{m}$ , $|\Pi_{j=2}^{m}(_{Z_{1}}-z_{j})|=mrm-1$ (4.3)
(4.3)
$R_{1} \simeq n\cdot\frac{r^{m}+C}{mr^{m-1}}$ , $C=|\triangle_{P}(Z_{1})/Q(z_{1})|$ (4.4)
$R_{1}$ $r$
$r=m\sqrt{(m-1)C}$ . (4.5)
$R_{1}\approx n/(m-1)\cdot\sqrt[m]{C}$ $R_{1}$ (4.3)
5.
1 1) Sturm 2)
GCD 3)
$(P_{1}, P_{2}, P_{3}, . . . , P_{k}, P_{k+1})$














$A_{i},$ $B_{i},\overline{P}_{i}$ – $(P_{1}, P_{2},\overline{P}_{3}, . . . ,\overline{P}_{k},\overline{P}_{k+1})$
$(P_{1}, P_{2}, P_{3}, ..., P_{k}, P_{k+1})$ $P_{1}$ , $P_{2}$
[SS97]
$\{$
$\alpha_{i}P_{1}$ $=$ $-B_{i+1}P_{i}+B_{ii}P+1$ ,
$\alpha_{i}P_{2}$ $=$ $A_{i+1}P_{i}-B_{ii}P+1$ ,
$\alpha_{i}$ $=$ $A_{i+1}B_{i}-A_{i}B_{i}+1$ .
(5.2)
$B_{k}P_{k+1}$ (2.1)
$\tilde{P}=\alpha_{k}P_{1}$ , $P=-B_{k+1}P_{k}$ , $\triangle_{P}=B_{k}P_{k+1}$ (5.3)
2 1 $F$ $G$ ( $\deg(G)\leq\deg(F)$ )
$\in$ GCD $P_{1}=F,$ $P_{2}=G$
$F=DF+\triangle_{F}$
’
$||\triangle_{F}||=||\triangle c||<\in\ll 1$ (5.4)
$G=D\tilde{G}+\triangle_{G}$
$D$ $D$ ( ) $z_{1}$
$z_{1}$ $F$ $G$ $\triangle_{F}$ $\triangle c$
$F$ $G$ 1
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